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ABSTRACT

Aeronautical Systems Division, ASD/TAML, requested assistance -from
the Air Force Packaging Evaluation Activity~to conduct certification
and qualification testing on two new aluminum Maverick missile
containers.

The CNU-445/E and the CNU-447/E prototype containers were designed
and fabricated by AD/YNP, Eglin AFB, FL 32542-5000. The containers
are environmentally sealed with a humidity indicator, desiccant port,
and a pressure relief valve. Both containers are designed to protect
one AGM-65A/B/C/D/E/F/G all-up-round Maverick missile during world-
wide shipment, storage, and handling. The containers will also be
used for one missile without the guidance unit and for one missile
without the guidance unit and the hydraulic actuation system. The
CNU-445/E is the Air Force version of the container. The CNU-447/E
is the Navy version and differs from the CNU-445/E only in some
external Navy-specific handling features.

The test plan used for these containers was derived from ASD/TAML
Specification Number CON 320 dated 22 Apr 86. An additional test,
rain with wind, was added at the request of ASD/TAML. The tests were
conducted in accordance with Federal Test Method Standard No. 101,
Military Standard 810, Military Standard 648, Military Standard 1489,
and ASD/TAML Specification Number CON 320.

Additional welds were incorporated 1nto the CNU-447/E prototype
because of cracked welds around the base of the CNU-445/E prototype.
When subjected to rough handling tests there was no weld failure on
the CHU-447/E. The additional welds should be added to the
engineering drawings of both containers.

Results of the 'tests conducted on both prototype containers are
acceptable. Both prototype containers will adequately protect the
mentioned Maverick missile configurations during worldwide shipments
in the public domain. -.
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INTRODUCTION

BACKGROUND: Aeronautical Systems Division (ASD/TAML), Wright-
Patterson AFB OH 45433-5000 requested assistance from the Air
Force Packaging Evaluation Activity (AFPEA) to conduct
certification and qualification testing on two new aluminum
Maverick missile containers. The CNU-445/E and the CNU-447/E
prototypes were designed and fabricated by AD/YNP, Eglin AFB FL
32542-5000.

PURPOSE: The purpose of this project was to determine if the
CNU-445/E and the CNU-447/E container designs will protect the
contents, the AGM-65A/B/C/D/E/F all-up-round (AUR) Maverick
missile, during world-wide shipment, storage, and handling as set
forth in ASD/TAML Specification Number CON 320 dated 22 Apr 86.
The container will also be used for shipment, storage, and
handling of a missile less the guidance unit (GU) and a missile
less both the GU and the hydraulic actuation system (HAS).

TEST SPECIMEN

Two containers were sent from Eglin AFB for testing. The first
container, the CNU-445/E prototype, is the Air Force version of
the container and was subjected to most of the testing. The
second container, the CNU-447/E prototype, is the Navy version of
the container. The production versions differ only in external
Navy-specific handling features. The corners of both containers
were numbered counterclockwise from the aft end where the
desiccant port and other accessories are located (see figure 1).

Design: The CNU-445/E and the CNU-447/E are controlled-breathing
containers with a pressure relief valve, a humidity indicator,
and a desiccant port. Each container is designed to limit the
transmission of shocks to the missile to 3OGs when subjected to
the conditions in ASD/TAML Specification CON 320. Fourteen wide-
handle latches are designed to allow quick access to the
container contents without the use of tools. The missile is
attached to the cradle by a forward bracket and an aft strap (see
figure 2). The bracket fits over the forward part of the missile
and also pins into the missile itself. This bracket is attached
to the cradle by two quick release pins. The strap fits between
the two sets of fins on the aft end of the AGM-65 missile.

Construction: The container consists of aluminum extrusions for
the exterior walls, the skids, and the missile cradle. Sheet
aluminum is used for the top and bottom. Rubber pads between the
missile and the cradle prevent scratching or scarring of the
missile body. Four pound density polyethylene foam provides
cushioning between the cradle and the floor and between the
missile and the cover of the container (see figure 3). A
silicone gasket provides a seal between the container base and
the container cover.



The CNU-445/E prototype container differs from the proposed
production container in the following aspects:

a. The upper wall on the container cover will be one
extrusion instead of an extrusion with a piece of square tubing
welded on top.

b. The forward clamp that holds the missile in place will
be one extrusion instead of two extusions riveted together.

c. The position of the attachment of the grounding strap to
the container body is different.

d. Additional welds are to be added to the interface
between the lower wall and the skid.

The CNU-447/E container prototype tested incorporated all of

these changes (see figures 4 and 5).

TEST OUTLINE AND TEST EQUIPMENT

Test Plan: Tests were conducted ir accordance with AFPEA Test
Plan 87-P-130 (see table 1). The - its used were selected to
meet the qualification and certification requirements in ASD/TAML
Specification CON 320. An additional test, the rain test, was
added at the request of ASD/TAML. Test methods and procedures
used were as outlined in Federal Test Method Standard No. 101
(FTMS No. 101), Military Standard 648 (MIL-STD-648), Military
Standard 810 (MIL-STD-810), Military Standard 1489 (MIL-STD-
1469), and ASD/TAML Specification CON 320 dated 22 Apr 86. Any
modifications to the standard procedures are noted in the test
plan or the results.

Test Containers: Tests 1-28 were performed on the CNU-445/E
container, tests 29-37 were performed on the CNU-447/E.

Test Loads: Unless otherwise specified, all tests were conducted
using the standard heavy test load weighing 670 pounds (see
figure 2). Tests requiring the light missile used the light-
weight missile test load weighing 330 pounds (see figure 6). The
standard heavy test load became unusable during testing due to
weights inside the missile breaking loose. A flight training
missile weighing 660 pounds replaced the standard heavy test load
where noted (see figure 7). A container base loaded to 1121
pounds, the weight of a container with a heavy load, was also
used where noted to simulate a stacked container. For the UN
drops only, a different heavy test load weighing 675 pounds was
used.

Test Sites: Testing was conducted at: AFMPA, HQ AILC/DSTZ,
Building 70, Area C, Wright-Patterson APB OR 45433-5999; at the
Flight Dynamics Laboratory, Air Force Wright Aeronautical
Laboratories, Building 65, Area B, Wright-Patterson AP' OH
45433; and at AD/YWP, Iglin AFB FL 32543-5000. Unless stated
otherwise, the testing was conducted at APPEA. The equipment
required for each test is noted in the test plan.
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TEST PROCEDURES AND RESULTS

1. Incoming Inspection ICNU-445/E)

Test an N2_. 1: The container, as reccived, was visually
inspected. The exterior and interior surfaces, hardware,
cushioning, and container seal were inspected. The container was
also checked for weight compliance. Size compliance could not be
determined since container drawings were not available. Markings
could not be checked since the container was not painted.

Result: Lid weighed 157 pounds, base weighed 294 pounds,
total weight of 451 pounds. The allowable total container weight
was exceeded by 51 pounds (see recommendations). All required
features were present.

2. LTest

Test Rla N2. Z: The pneumatic pressure test was conducted
in accordance with FTMS No. 101, Method 5009.2. The test was
performed at 1.50 psig. The failure criteria for the test was
0.025 psig loss during a 30 minute period.

ejlts: At the end of the 30 minute test period the
pressure loss was 0.016 psig. The results of this test are
acceptable.

3. Rogh Handn Tests

a. Test Flan No. 4a: The high temperature edgewise-drop
(rotational) test was conducted in accordance with FTMS No. 101,
Method 5008.1. The height of the drop was 20 inches.

Results: Visual inspection reveaied i.o ext-rnal dan.i- tn
the container. A maximum of 28Gs was obtained during the test.

b. Teat k1AW Nlin ID: The high temperature cornerwise-drop
(rotational) test was conducted in accordance with FTMS No. 101,
Method 5005.1. The height of the drop was 20 inches.

Results: Visual inspection revealed no external damage to
the container. A maximum of 16Gs was obtained during the test.

c. It" kJan No. 4g: The high temperature pendulum-impact test
was conducted in accordance with FTMS No. 101, Method 5012 (see
figure 8). The impact velocity was 7 ft/sec, the height of the
drop was 9 inches.

Results: Visual inspection revealed no external damage to
the container. A maximum of 16Gs was obtained during the test.

3



The container was opened after the pendulum-impact test. Visual
inspection revealed no damage to the container or the test load.
The results of these tests are acceptable. See appendix 3 for
acceleration results.

4. Rougb lHAn~Ljg Tests(-4 0 P

a. TAet Pjan X2. 2&: The low temperature edgewise-drop
(rotational) test was conducted in accordance with FTMS No. 101,
Method 5008.1 (see figure 9). The height or the drop was 20
inches.

Results: Visual inspection revealed no external damage to
the container. A maximum of 21Gs was obtained during the test.

b. Te Plan NoH. 2b: The low temperature cornerwise-drop
(rotational) test was conducted in accordance with FTMS No. 101,
Method 5005.1. The height of the drop was 20 inches.

Results: Visual inspection revealed no external damage to
the container. A maximum of 28Gs was obtained during the test.

c. Test k No 2_g: The low temperature pendulum-impact test
was conduct-d in accordance with FTMS No. 101, Method 5012. The
impact velocity was 7 ft/sec, the height of the drop was 9
inches.

Rasults: Visual inspection revealed no external damage to
the container. A maximum of 28Gs was obtained during the test.

The container was opened after the pendulum-impact test. Visual
inspection revealed no damage to the container or the test load.
The results of this test are acceptable.

5. a" Ts"

TWIt Plan No. 1: The pneumatic pressure test was conducted
in accordance with FTNS No. 101, Method 5009.2. The test was
performed at 1.50 peig. The failure criteria for the test was
0.025 peig loss during a 30 minute period.

Uj: At the end of the 30 minute test period the
prssuro loss was O.0i8 psig. The results of this test are
acceptable.

6. Y!A m ImEL

haL PLU ha. Z: The vacuum retention test was conducted in
accordance with PT No. 101, Method 5009.2. The test was
performed at 1.50 peig. The failure criteria for the test was
0.025 psig loss during a 30 minute period.

4



Results: At the end of the 30 minute test period the
pressure loss was 0.025 psig. The results of this test are
acceptable.

7. Vibration Fatigue Test

Test Rlan Ngo 11: The vibration fatigue test was conducted
in accordance with MIL-STD-648, paragraph 5.3.2 (see figure 10).
The container was rigidly attached to the platform. A sinusoidal
vibration excitation was applied in a vertical direction and
cyclically swept for 7.5 minutes at 2 minutes per octave to
locate the resonant frequency. Input from 5 to 12.5 Hz was at
0.125 inch double amplitude and input from 12.5 to 50.0 Hz was at
1.0G. A 15 minute dwell test was conducted at the resonant
frequency. Then a 15 minute sweep was conducted from 5 to 50 Hz
at 2 minutes per octave with input as noted above.

Results: Visual inspection revealed no damage to the
container or the test load. A maximum of 8Gs was obtained at
11.5 Hz. The maximum transmissibility obtained was 4.7. The
results of this test are acceptable.

8. Leak Test

Test Plan j 1: The pneumatic pressure test was conducted
in accordance with FTMS No. 101, Method 5009.2. The test was
performed at 1.50 psig. The failure criteria for the test was
0.025 psig loss during a 30 minute period.

Results: At the end of the 30 minute test period the
pressure loss was 0.007 psig. The results of this test are
acceptable.

9. Roug Hanling Tests f-400F), U= Missil

a. Test Fla P 15A: The low temperature edgewise-drop
(rotational) test was conducted in accordance with FTMS No. 101,
Method 5008.1. The test load was the light-weight missile. The
height of the drop was 20 inches.

Results: Visual inspection revealeO no external damage to
the container. A maximum of 29Gs was obtained during the test.

b. Tejt a No. K9 b: The low temperature cornerwise-drop
(rotational) test was conducted in accordance with FTMS No. 101,
Method 5005.1. The test load was the light-weight missile. The
height of the drop was 20 inches.

RSIMjtn: Visual inspection revealed no external damage to
the container. A maximum of 24Gs was obtained during the test.
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c. Test Plan No. 15c: The low temperature pendulum-impact test
was conducted in accordance with FTMS No. 101, Method 5012. The
test load was the light-weight missile. The impact velocity was
7 ft/sec, the height of the drop was 9 inches.

Besuit: Visual inspection revealed no external damage to
the container. A maximum of 20Gs was obtained during the test.

The container was opened after the pendulum-impact test. Visual
inspection revealed no damage to the container or the test load.
The results of this test are acceptable.

10. Cover HandleFu Test

Test PlaD No. 27: The cover handle pull test was conducted
in accordance with paragraph 4.2.2.1.17 of ASD/TAML Specification
Number CON 3i0. One handle was used to lift the 157 pound cover
off the ground. A 50 pound weight was placed in the cover to
give a total weight of 207 pounds. The cover was maintained in
that position for 5 minutes (see figure 11).

Results: Visual inspection revealed no deflection or
permanent deformation to the cover handle or the container cover.
The results of this test are acceptable.

11. StandQ Ts

Tesat EIM o I: The stand off test was conducted in
accordance with paragraph 4.2.2.1.18 of ASD/TAML Specification
Number CON 320. The cover was set on a concrete surface with the
stand offs in contact with the floor. A load of 308 pounds was
then placed on top of the cover. With the load removed, the
cover was then slid on the stand offs five feet in each of four
directions.

Result Visual inspection revealed no deflection or
deformation with the 308 pound load on top. No physical damage
resulting in a loss of functional performance was found following
the sliding. The results of this test are acceptable.

12. Hoistig TA"L (L1rnal

Teat P1a IL. =: The single ring hoisting test was
conducted in accordance with KIL-STD-648, paragraph 5.8.5. The
loaded container was lifted by each of the four lift rings
separately and suspended for five minutes (see figure 12).

Result: Visual inspection revealed no damage to the
container caused by this test. The results of this test are
acceptable. While suspended, velds that secured the skids to the
container floor were found to be cracked. The welds cracked
during a previous test. The CNU-447/E container will be

6



subjected to rough handling tests to verify that a solution has

been found (see tests 31a, b, and c).

13. Leak Test

Test Plan No. 26: The pneumatic pressure test was conducted
in accordance with FTMS No. 101, Method 5009.2. The test was
performed at 1.50 psig. The failure criteria for the test was
0.025 psig loss during a 30 minute period.

Results: At the end of the 30 minute test period the
pressure loss was 0.007 psig. The results of this test are
acceptable.

14. VbainftgeTest, LgtMrsl

Test PFI No. 17: The vibration fatigue test was conducted
in accordance with MIL-STD-648, paragraph 5.3.2. The container
was loaded with the light-weight test missile and was rigidly
attached to the platform. A sinusoidal vibration excitation was
applied in a vertical direction and cyclically swept for 7.5
minutes at 2 minutes per octave to locate the resonant freluency.
Input from 5 to 12.5 Hz was at 0.125 inch double amplitude and
input from 12.5 t- 50.0 Hz was at 1.0G. A 15 minute dwell test
was conducted at the resonant frequency. Then a 15 minute sweep
was conducted from 5 to 50 Hz at 2 minutes per octave with input
as noted above.

Results: Visual inspection revealed no damage to the test
load. The forward silicone pad on the container cradle was loose
and came off when the missile was removed. The pad was put back
on the container using RTV. No permanent damage or other
problems were noticed with the container. The maximum
acceleration obtained was 8Gs at the resonant frequency of 24
Hz. The maximum transmissibility obtained was 4.0. The results
of this test are acceptable.

15. Lg Tempera ure Tet (-650 F)

Test PIan No. §: The low temperature test was conducted in
accordance with MIL-STD-810, Method 502.2, Procedure 1. The
loaded container was placed in an environmental chamber at -650 F.
After removal from the chamber, the container was allowed to
reach ambient temperature before being visually examined for
permanent deformation and structural failure.

Result : Visual inspection revealed no damage or permanent
deformation to the container. The results of this test are
acceptable.

7



16. High Tenratuaz Tna& (+165 0 F)

Test Eln Mg. 1: The high temperature test was conducted
in accordance with IIL-STD-810, Method 501.2, Procedure 1. The
loaded container was placed in an environmental chamber at
+165 0 F. After removal from the chamber, the container was
allowed to reach ambient temperature before being visually
examined for permanent deformation and structural failure.

Results: Visual inspection revealed no damage or permanent
deformation to the container. The results of this test are
acceptable.

17 ucueTest

Test Plan Ng. 22: The pendulum puncture test was conducted
in accordance with MIL-STD-1489, Method 505.1. The test
apparatus used was a simulated forklift tine weighing 70 pounds
suspended by wire cables. The tine was pulled straight back
until it reached a height of 20 inches above its equilibrium
height and released. The tine impact was made to each side and
end of the unrestrained container at one-half inch above the
forklift pocket (see figure 13).

Results: Visual inspection revealed small areas of
permanent deformation, but no functional damage to the container.
The results of this test are acceptable.

18. tructural Ine tyI~

Test Pla H2. 15: The structural integrity test was
conducted in accordance with MIL-STD-648, paragraphs 5.5.2 and
5.5.3. The pressure relief valve was removed and the loaded
container was sealed. The container was pressurized to 3.5 psig.
The pressure was not maintained for any length of time and
leakage was not monitored. The test was conducted to determine
if permanent structural deformation, deformation that prevented
removal of the contents, or any potentially unsafe conditions
occurred. Similarly, the container was subjected to a vacuum of
-2.5 paig and observed for the sam failure criteria as above.

Results: Visual inspection revealed no damage or permanent
deformation to the container. The results of this test are
acceptable.

19. lank Test

Test Elan N. 23: The pneumatic pressure test was conducted
in accordance with FTM No. 101, Method 5009.2. The test was
performed at 1.50 psig. The failure criteria for the test was
0.025 psig loss during a 30 minute period.

S



Results: At the end of the 30 minute test period the
pressure loss was 0.002 psig. The results of this test are
acceptable.

20.MehnclHnlnTet

a. Tes IaE No. Z4): The forklift pushing test was conducted
in accordance with FTMS No. 101, Method 5011.1, paragraph 6.5.

Results: Visual inspection revealed no functional damage to
the container. The results of this test are acceptable.

b. Test Plan U9, Zj: The forklift towing test was conducted
in accordance with FTMS No. 101, Method 5011.1, paragraph 6.6.

Results: Visual inspection revealed no functional damage to
the container. The results of this test are acceptable.

c. Tat klan H_. 2: The forklift handling test was conducted
in accordance with FTMS No. 101, Method 5011.1, paragraph 6.2.
1x4 inch boards were used since the forklift used has hard rubber
tires. The test was performed from the side and end forklift
pockets. The test was also performed from the side forklift
pocket on containers stacked two high and not banded. The
stacked container was the loaded container base.

ResUlts: During the test the container configuration was
stable riding on the tines. Visual inspection revealed no damage
to the container. The results of this test are acceptable.

21. Stacked Pendulum-Impact Test

Test Elan Nq. 2: The stacked pendulum-impact test was
conducted in accordance with FTMS No. 101, Method 5012. The
stacked container was the loaded container base. The test
container and the loaded base were banded together. The impact
velocity was 7 ft/sec, the height of the drop was 9 inches.

Results: Visual inspection revealed no damage to the
container or the test load. A maximum of 15Gs was obtained
during the test. The results of this test are acceptable.

22. idw jf

Tei Elan M2, 2d: The tiedown strength test was conducted
in accordance with MIL-STD-648, paragraphs 4.17.4 and 5.8.4. The
test was conducted at the Flight Dynamics Laboratory.

Results: Visual inspection revealed no damage to the
container or the test load. Procedures and results of the test
are given in the AFWAL-TM-87-203-FIBT Report (see appendix 1).
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The container was only subjected to a force of 1-1/2 times the
gross weight in the aft direction instead of 3 times the gross
weight. However, the container base is symmetrical and the force
in the forward direction was 3 times the gross weight. The
results of this test are acceptable.

23. Renjtiyn ghock Test (Superiumosed Load)

Tnsi ilan X, 13: The repetitive shock test was conducted
in accordance with NIL-STD-648, paragraph 5.2.2.1 and FTMS No.
101, Method 5019.1. The stacked container was the loaded
container base. The container and the loaded base were banded
and placed on the platform. The containers were not attached to
the platform, but restraining blocks were attached to the
platform to prevent the containers from moving off the platform.
The platform was vibrated at 3 to 5 Hz until the containers
raised from the platform (1/16 inch feeler gauge clearance
between bottom of the bottom container and the platform), or a
maximum platform acceleration of 1.OG was achieved. The test was
run at the determined frequency for a period of two hours.

Results: Visual inspection revealed no damage to the
container or the test load. A maximum of 6Gs at 4.3 Hz was
obtained during the test. The maximum transmissibility obtained
was 3.2. The results of this test are acceptable.

24. LeAkTs

TIet FL" No_, 1J: The pneumatic pressure test was conducted
in accordance with FTPIS No. 101, Method 5009.2. The test was
performed at 1.50 psig. The failure criteria for the test was
0.025 psig loss during a 30 minute period.

Result: At the end of the 30 minute test period the
pressure loss was 0.012 psig. The results of this test are
acceptable.

25. EuRG i.s IQ" I& I+lAQ.yZi

TeUt rl£n ft, al: The superimposed load test was conducted
in accordance with FTS No. 101, Method 5016.1. A load of 10,000
pounds was placed on top of the loaded base which was on top of
the test container. The total load of 11,121 pounds remained on
the test container for a period of one hour while placed in an
environmental chamber at 140 0F.

aeJl.a: Visual inspection revealed no damage to the
container or the test load. The results of this test are
acceptable.

10



26. Hostn Strength Test (4 Ring)

Test fI Noj.L 2-5d: The 4 ring hoisting strength test was
conducted in accordance with MIL-STD-648, paragraph 5.8.3. The
container was loaded with 10,000 additional pounds and hoisted by
all four lift points simultaneously and left hanging for five
minutes (see figure 14).

Results: Visual inspection revealed no damage to the
container or the test load. The results of this test are
acceptable.

27. Banded Lt DPx2

qAt kAl fo. 12: The banded flat drop was conducted in
accordance with MIL-STD-648, paragraph 5.2.8 except that the
containers were strapped instead of banded together. The flight
training missile was used as the test load. The stacked
container was the loaded base. The drop height was 18 inches
(see figure 15).

esults: Visual inspection revealed no damage to the
container or the test load. A maximum of 20Gs was obtained
during the test. The results of this test are acceptable.

28. Transportability Tst

Test Eln No. fl: Performed at Eglin AFB.

Results: See appendix 2. The results of this test are
acceptable.

THE FOLLOWING TESTS WERE CONDUCTED ON THE CNU-447/E CONTAINER.

29. Incoming Inspection (CNU-447/ElI

TsAt PlJan N. 1: The container, as received, was visually
inspected. The exterior and interior surfaces, hardware,
cushioning, and container seal were inspected. The container was
also checked for weight compliance. Size compliance could not be
determined since drawings were not available for the container.
Markings could not be checked since the container was not painted
(see figure 4).

Results: Lid weighs 165.5 pounds, base weighs 276.5 pounds,
total weight of 442 pounds. The allowable total container weight
was exceeded by 42 pounds (see recommendations). All required
features were present except the HLU-216 hoisting provisions.

11



30. Lea

Tesit pj=IQ., 2: The pneumatic pressure test was conducted
in accordance with FTMS No. 101, Method 5009.2. The test was
performed at 1.50 psig. The failure criteria for the test was
0.025 psig loss during a 30 minute period.

Results: At the end of the 30 minute test period there was
no pressure loss. The results of this test are acceptable.

31. Rough Handling T (-40°F)

These tests were performed to verify the weld reinforcement added
to the interface between the base and the skids. The
acceleration of the test load was not monitored.

a. Test U No. 7A: The low temperature edgewise-drop
(rotational) test was conducted in accordance with FTMS No. 101,
Method 5008.1. The height of the drop was 20 inches.

b. Test PlaD3 N. 7b: The low temperature cornerwise-drop
(rotational) test was conducted in accordance with FTMS No. 101,
Method 5005.1. The height of the drop was 20 inches.

c. Test Plan _g: The low temperature pendulum-impact test
was conducted in accordance with FTMS No. 101, Method 5012. The
impact velocity was 7 ft/sec, the height of the drop was 9
inches.

Rep_ : Visual inspection revealed no damage to the
container or the test load. The results of these tests are
acceptable.

32. MK-45 =,,jMTest

Test lan foM. =5: The MK-45 lifting test was conducted in
accordance with MIL-STD-648, paragraph 5.10. A total load of
three times the gross weight of a single container was to be
hoisted for five minutes. The opposite end of the container was
supported on wooden blocks in order to simulate a second MK-45.
The loaded base was placed on top of the loaded test container.
An additional 1103 pounds placed on top of the loaded base for a
total load of 3336 pounds (see figure 16).

Resua: Cracks developed near the MK-45 lifting provisions
as the container base was raised (see figure 17). The position
of the MK-45 alignment hole was incorrect and caused the MK-45 to
pull the li~ting provision and the attached container wall from
the rest of the container base. The results of this test are not
acceptable. See test 36 for the retest.

12



33. LeIk TA"

TIt Pln No. 2&: The pneumatic pressure test was conducted
in accordance with FTMS No. 101, Method 5009.2. The test was
performed at 1.50 psig. The failure criteria for the test was
0.025 psig loss during a 30 minute period.

Results: At the end of the 30 minute test period the
pressure loss was 0.010 psig. The results of this test are
acceptable.

34. ronucivt Ealh T

Test ?ljn No. 2&: The conductive path test was conducted in
accordance with ASD/TAML Specification Number CON 320, paragraph
4.2.2.1.13.1. The DC resistance was measured between the missile
skin and the container shell.

Results: The resistance was found to be 0.043 Ohm DC. The

results of this test are acceptable.

35. Rain Test

Test iAfn No. U2: The rain with wind source test was
conducted in accordance with MIL-STD-810, Method 506.2, Procedure
1 except the container would not fit in the environmental chamber
fully sideways. The container was subjected to a 4-inch/hour
rain with 40 mph winds for one hour on each side and end (total
of four hours). Figure 18 shows the extent that the container
was rotated when tested sideways.

Results: Visual inspection showed no signs of water entry
into the container. The results of this test are acceptable.

36. MK-45 Lift gTest

Tst Plan No. 252: Retest performed at Eglin AFB.
Results: See appendix 2. The results of this test are

acceptable.

37. H istin Test

Test Plan fo. 25": Performed at Egiin AFB.

Results: See appendix 2. The results of this test are
acceptable.

13



38. UKM Ts s

T Pt El= o. 6J: The UN drop testing was conducted as

follows: The CNU-447/E prototype container was used for all five

drops. A Maverick test load weighing 675 pounds was secured in

the container. One flat drop from 1.2 meters (3.94 feet) was

made to the bottom, top, left side, and forward end of the

container (see figure 19). An additional drop was made to the

right rear corner of the cover. Failure criteria was spillage of

the contents.

Results: Visual inspection revealed no spillage of the

contents. A detailed report of the results of this test can be

found in AFPEA Report No. 88-R-06 titled "Performance Oriented

Packaging Testing of the CNU-445/E and CNU-447/E A1,'mr.r

Maverick Missile Container." The results of this test are

acceptable.

CONCLUSIONS

The container test plan was developed to insure the containers

meet the requirements of ASD/TAML Specification CON 320.

The CNU-445/E prototype container provided the specified

protection for the contents. However, this container will

require several modifications to achieve final production

configuration (see "Construction* on page 2).

The CNU-447/E prototype container tested met or exceeded all the

requirements specified.

RECOMMENDATIONS

1. The CNU-447/E container should be used as a baseline to

generate the engineering data.

2. The additional welds added to the CNU-447/E around the base
should remain to provide the necessary structural integrity.

3. The changes made to the NX-45 handling features at Eglin AFB

should be incorporated into the final design.

4. The maximum container weight in ASD/TANL Specification 4vm

320 should be changed to 450 pounds.

14
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TABLE 1. CONTAINER TEST PLAN

AIR FORCE PACKAGING EVALUATION ACTIVITY APEIA PROJECT MASER

(Contaier Test Plan) 87-P-130

CONAWNLE~ IL x W x OHCE5 WEIGHT ISi 1CmI CU. FT.1 ToaA~r ATIE
0 1TERIOR: EXTERIOR: GROSS: MTeM

108x28.5x30 - 18 Mar 88

AGM-65 Maverick Missile
CONASi N COTAR COS-T

CNU-445/E and CNU-447/E
PACK DESCRIPTIOH

Aluminum Container

As noted below.

ET'CONTANIER NSYM)-N AND TEST METHOO OR TEST TITLE AND PARAMETERS
PROCEDURE NO'S ORNTATION MENTATION

&*(4. 1.14) Container cover weight Fully assem- Scale
shall not be greater bled container
than 180 lbs. Total including
container weight should shock vibra-
not be greater than tion system
400 lbs. and straps.

2. LAKITE
FED-STD-10 Pneumatic pressure at Test at ambi- Water
Method 5009.2 1.50 PSI and vacuum ent condition manometer
(4.2.2.1.12) retention at -1.50 PSI. from com-

Test duration to be a pressed air
minimum of 30 minutes. supply/vacuum
Leakage rate shall not pump.
exceed 0.05 PSI/HR after
tewperature stabiliza-
tion. **

3. HIGH TEMPERATURE TEST (+1650 F1
MIL-STD-810 Condition at +165OF for Test with Visual
Method 501.2 not less than 24 hours. heaviest all- inspection
Procedure 1 There shall be no per- up-round
(4.2.2.1.4) manent deformation (AUR) missile

after container is load.
taken to ambient
temperature.

COUMETs* * Figures in parenthesis refer to paragraph in ASD\TAHL

Specification No. CON 320.
,A.ran.s with MIL-STD-64 An11m-,1 herein).

La= Nuqeo T hai~cal Engineer 'Af2 f a r., A~FlAj
AFALD a% op 115 ! I



AIR FORCE PACKAGING EVALUATION ACTIVITY I ARE RJC NUMBER
(Contalmer Test Plan) 87-P-130

CONTAINER SMZ (L x WI x W)(INCES) 7 WEfIGT MSS I CMU (CU. IFT.) QUlANTTY DATE
UIrfOlu EXTEIM GROS* fTEm

_____8.x3 !is_ __ _i 1__mar 88
"MHA ANUFACTURE

AGM-65 Maverick Missile
CONTU NACOISTAIER COST

CNU-445/E and CNU-447/E

Aluminum Container

As noted below.

ADTEST REF fT:S0D OR' TEST TITLE AND PARATkS OIURWT-14 AND TET NWS ORETATION MENTATION

4. ROUGH HANDLING TESTS (HIGH TEMPERATURE +lJ00 F)
a. FED-STD-101 Cornerwise-drop Test performed Tni-axial

Method 5005.1 (rotational) test. in chamber. accelero-
(4.2.2.1.6) Condition at 4140OF for !one drop on meters

not less than 24 hours. 'diagonal
Drop height 20 inches. bottom cor-
Peak resultant accelera- ners, total of
tion shall not exceed two drops. *
3OGs. Test with

heaviest AUR.

b. FED-STD-101 Edgewise-drop Test performed Tri-axial
Method 5008.1 (rotational) test. in chamber. accelero-
(4.2.2.1.6) Condition at +1400 F for One drop on m~eters

not less than 24 hours. two adjacent
Drop height 20 inches. !bottom edges,
Peak resultant accelera- total of two
tion shall not exceed drops.* Test
30Gs. w/heaviest AUR

c. FED-STD-101 Pendulum-impact test. One impact on Tni-axial
Method 5012 Condition at +1650 F. each side and accelero-
(4.2.2.1.6) Temperature of shock each end, meters,

mitigation system at !total of four Thermo-
time of test shall be impacts. couples
+140,..10,-0 0 F. inec Tst with
velocity 7 ft/sec , heaviest AUR.
drop height 9 inches.
Peak resultant accelera-
tion shall not exceed
:30G.

C0- & Remaining corner drops to be performed in Test No. 7a.
*Remaining edge drops to be performed in Test No. 7b.

____ NF Nona~t velcit revised p 4 u 7
~awaID By. 14:ao Ie te atd4Ag 7

Larry Nugent, Mechanical ftgineer ;tLPNI ZYND)A, Chief, Design Br., AYPEA
WPALD Ain 4 16 PNO 2 0r18



AIR FORCE PACKAGING EVALUATION ACTIVITY APPEA PROJECT NUMER

(Container Test Plan) 87-P-130
CONTDERSIZEIL Wa )UMMESI~ WIGHT(liI C U UPT UAFTY DT

BITURIOR: EXTERIOR: GROSS: IT f
108x28.5x30 18 Mar 88

ITEM HAM MANUFACTURER
AGM-65 Maverick Missile

C6WF~W NiI~ - -CONTAiNER COST

CNU-445/E and CNU-447/E

Aluminum Container

As noted below.

TEST REF STD/SPEC CNAMWTUNo AM3 TEST ETNO ON R TEST TITLE AND PARAMETERS ONKTAEEMERAIO

5.
FED-STD-101 !Pneumatic pressure with jAmbient Water
Method 5009.2 1.50 PSI. Test duration manometer
(4.2.2.1.12) not less than 15

minutes. Leakage rate
shall not exceed 0.05
PSI/HR after temperature
stabilization.

6. LOW TEMPERATURE TEST (-65'F)
MIL-STD-810 Condition at -65OF for Test with visual
Method 502.2 not less than 24 hours. heaviest AUR. inspection
Procedure 1 There shall be no
(4.2.2.1.5) permanent deformation

after container is taken
to ambient temperature.

7. ROUGH HANDLING TESTS ILOW TEMPERATURE -40:Ui
a. FED-STD-101 Cornervise-drop Test performed Tni-axial

Method 5005.1 (rotational) test. in chamber. accelero-
(4.2.2.1.7) Condition at -40OF for One drop on meters

not less than 24 hours. diagonal
Drop height 20 inches. bottom cor-
Peak resultant accelera- ne rs, total of
tion shall not exceed two drops.
3OGs. ITest with

heaviest AUR.

C0N5 *These corners are opposite those impacted in. Tczt No. 4a.

----- PA --E ' BY A O VED W.

Larry Nugent, Mechanical Engineer ~ALPH ZYNDA, Chief, Design Sr., AFPEA

AFALOJg a% 4A 3 or 18



AIR FORCE PACKAGING EVALUATION ACTIVITY .. PRA PROJECT USaER

(Costalser Test Plan 87-P-130
COWTASNR SUM (L x WDI(UcIE) WEIGHT a551 c0U0 0C44. Qr.) UANTITV 6ATE

T E R :R .X T E O R G IOS S : VT( c u .

108x28.5x30 18 Mar 88

AGM-65 Maverick Missile
COWTAIER - -COMTAPME COST

CHU-445/F and CNU-447/E
PACK ESCRPTION .. ...

Aluminum Container
C nil. ... ....

As noted below.

TEST REP STD/SPC CO0TAINER 4STRU-
T AND TEST ATNOO OR TEST TITLE AND PARAMSTERS ORIENTATION MENTATION

PROCEDIRE "o'S

b. FED-STD-101 Edgewise-drop Test performed Tri-axial
Method 5008.1 (rotational) test. in chamber. accelero-
(4.2.2.1.7) Condition at -40°F for One drop on meters

not less than 24 hours. two adjacent
Drop height 20 inches. bottom edges,
Peak resultant accelera- 'total of two
tion shall not exceed drops.**
3OGs. Test with

heaviest AUR.

c. FED-STD-101 Pendulum-impact test. One impact on ir1i-axil
Method 5012 Condition at -650 F. each side and accelero-
(4.2.2,1.7) Temperature of shock each end, meters,

mitigation system at total of four Thermo-
time of test shall be impacts. couples
-40,+O,-100 F. Imeact Test with
velocity 7 ft/sec ", heaviest AUR.
drop height 9 inches.
Peak resultant
acceleration shall not
exceed 3er;s.

8. LE& JE
FED-STD-101 Pneumatic pressure with Ambient Water
Method 5009.2 1.50 PSI. Test duration manometer
(4.2.2.1,12) not less than 15

minutes. Leakage rate
shall not exceed 0.05
PSI/MR after temperature
stabilization.

COMNMNS: ** -These edges are opposite those impacted in Test Mo. 4a.
S** Impact velocity revised per ASD/TAIL letter dated 24 Aug 87.

PWSPUM IY: APSOOVID Iv:

Larry Nugent. Mechanical Engineer "LPI ZYWDA, Chief, Design Br., AFPEA

XFAWMI,4 18 P.4 w 18



AIR FORCE PACKAGING EVALUATION ACTIVITY APPEA PROJECT NMMER

(Container Test Plan) 87-~P-130
CONTAINER SIZE 4L x W z D)(MCNES) INWIST I L55 CMR (CU. PT.) QUANTITY DATE--

INEIO:EXTERIOW. GROSS: SItE

108x28.5x30 j -18 Mar 88

AGM-65 Maverick Missile
CONTINERNAMECONTAIER COST

CNU-445/E and CNU-447/E

Aluminum container

As noted below.

TEST RE Th/SPEC' CONTAINER ISTRU-
NO M TEST METHOD OR TEST TITLE AND PARAEES ORETATION I ENT ATION

PROCEDURE NO$

9. STACKED SHOKTS
FED-STD-101 Stacked pendulum-impact Stacked two Tni-axial
Method 5012 test. Banding of con- high and accelero-
(4.2.2.1.1) tainers shall be through banded. meters

the forklift pockets and One impact on
in the channels across each end and
the top of the con- each side,
tainer. *Impact velocity total of four
7 ft/sec , drop height 9 impacts.
inches. Peak resultant Test with
acceleration shall not heaviest AUR.
exceed 3OGs.

FED-STD-101 Pneumatic pressure with Ambient Water
Method 5009.2 1.50 PSI. Test duration manometer
(4.2.2.1.12) not less than 15

minutes. Leakage rate
shall not exceed 0.05
PSI/KR after temperature
stabilization.

11. VIBRATION FATIGTE TEST
MIL-STD-648 Input excitation of Rigidly attach Tni-axial
Para 5.3.2 0.125 inch double container to accelero-
(4.2.2.1.2) amplitude or 1G, exciter. The meters,

whichever is less. use of straps Thermlo-
Sweep approximately i6 p)Luiiblted. couples
logarithmically from 5 Test with
to 50 Hz over 5 minutes heaviest AUR.
-0,+5 minutes (about 1/2
octave/min) for 15
minutes. Then dwell 15

COMNS*Impact velocity revised per ASD/TAHL'letter dated 24 Aug 817.

OPARED MY: rAPP6OVED M*:

Larry Nugent, Mechanical Engineer "~LPH ZYNDA, Chief, Design Br., AFPEA
!FALDXW4 19 "Af OP 18



AIR FORCE PACKAGING EVALUATION ACTIVITY AFPEA PROJECT NUMBER

(Container Test Plan) 87-P-130
CONTAINER SIZE (L z W x D)IMCHES) WEIGHT (.5S) CUE (CU. FT.) iUANTIY DATE

ITERIOR: EXTERIOR GROSS: ITEM:.
108x28.5x30 18 Mar 88

ITEM NAM MANUFACTURER

AGM-65 Maverick Missile
CONTANER A COTAAER COST

CNU-445/E and CNU-447/E
PACK DESCRPTION

Aluminum Container
CONDITIONING

As noted below.
TEST REF STD/SPEC CONTAINER INSTRU-
T. AND TEST METHOD OR TEST TITLE AND PARAMETERS ONTAN IISTRU-

PROCEDURE NS ORENTATlON MENTATIN

minutes at the resonance
frequency. The test may
be interrupted to pre-
vent excessive tempera-
ture rise in materials.
Transmissibility shall
not exceed 5 at the
resonance frequency.

12. LEAK TES
FED-STD-101 Pneumatic pressure with Ambient Water
Method 5009.2 1.50 PSI. Test duration manometer
(4.2.2.1.12) not less than 15

minutes. Leakage rate
shall not exceed 0.05
PSI/HR after temperature
stabilization.

13. REPETITIVE SHOCK (SUPERIMPlED LQAD)
FED-STD-101 Test for not less than Stacked two Tri-axial
Method 5019.1 two hours at 3 to 5 Hz high and accelero-
(4.2.2.1.3) or 1G, whichever is banded, test meters

less. Banding of con- bottom con-
tainers shall be through tainer. Test
the forklift pockets and with heaviest
in the channels across AUR.
the top of the contain-
er. Trinsmissibility
shall not exceed 5.

COMBENTS.

PUWAED MY: APPROVD BY:

Larry Nugent, Mechanical Engineer RALPH ZYNDA, Chief, Design Br., AFPEA

AFALD a'4 .2,



AIR FORCE PACKAGING EVALUATION ACTIVITY AFPEA PROJCT NUMDR

(Container Test Plan) 87-P-130

CONTAIER SIZE (L x W x D14ICHES) WEIGHT (LBSI CUBE ICU. FT.) QUANTITY !DATE

WTERIOR: EXTERIOR: GROSS: ITEM

108x28.5x30 18 Mar 88

ITEM NAM MANUFACTURER

AGM-65 Maverick Missile

CONTAINER NAME CONTAINER COST

CNU-445/E and CNU-447/E
PACK DESCRIPTION

Aluminum Container
CONDITIONING

As noted below.

TEST REF STD/SPEC CONTAINER INSTRU-
No AND TEST METHOD OR TEST TITLE AND PARAME'ERS OiNTAE NTATION

PROCEDURE NO'S
14. LA E

FED-STD-101 Pneumatic pressure with Ambient Water

Method 5009.2 1.50 PSI. Test duration manometer

(4.2.2.1.12) not less than 15
minutes. Leakage rate
shall not exceed 0.05
PSI/HR after temperature
stabilization.

15. ROUGH HANDLING t__TEST$iLQ;_TEMPRATURE -40F. LIGHT MISSILE)*

a. FED-STD-101 Cornerwise-drop Test performed Tri-axial

Method 5005.1 (rotational) test. in chamber. accelero-

(4.2.2.1.7) Condition at -40°F for One drop on meter

not less than 24 hours. diagonal
Drop height 20 inches. bottom cor-
Peak resultant accelera- ners, total of

tion shall not exceed two drops.
30Gs. Test with

lightest AUR
(w/o Guidance
Unit (GU) and
Actuating
System (AS)).

COMMENTS: Tests performed to identify maximum peak acceleration

experienced by the lightest AUR missile.

PREPARED BY: APPROVED BY:

Larry Nugent, Mechanical Engineer RALPH ZYNDA, Chief, Design Br., AFPEA

FALrN4, 4 PAa 7 O i
21



AIR FORCE PACKAGING EVALUATION ACTIVITY APPEA PROJCT NIIMW

(Container Test Plan) 887-P-130
CONTAINER SIZE IL x IN x D)(INCHES) WRIGHT I LD) ' CUBiE (CU. FT.) QUNIY DT

INTERIOR: EXTERIOR: GROSS: ITEM:

108x28.5x30 18 Mar 88

AGM-65 Maverick Missile

cONTASER NAME- CONTAINER COST

CNU-445/E and CNU-447/E
PACK I-sCMPTION

Aluminum Container
CONDOmw 

-IN4

As noted below.

TEST REF STDSfC C ISTRU-
no AND TEST MEFTHOD OR TEST TITLE AND PARAMETERS OINTAIONRIATO

PROCEDURE IO'S

b. FED-STD-101 Edgewise-drop Test performed Tri-axial
Method 5008.1 (rotational) test. in chamber. accelero-
(4.2.2.1.7) Condition at -40OF for One drop on meter

not less than 24 hours. two adjacent
Drop height 20 inches. bottom edges,
Peak resultant accelera- total of two
tion shall not exceed drops. Test
30Gs. with lightest

AUR w/o GU and
AS.

c. FED-STD-101 Pendulum-impact test. One impact on Tri-axial
Method 5012 Condition at -650 F. each side and accelero-
(4.2.2.1.7) Temperature of shock each end, meter,

mitigation system at total of four Thermo-
time of test shall be impacts. couples
-40,+0,-100 F. Impact Test with
velocity 7 ft/sec , drop lightest AUR
height 9 inches. Peak w/o GU and AS.
resultant acceleration
shall not exceed 30Gs.

16. LEAK TEST
FED-STD-101 Pneumatic pressure with Ambient Water
Method 5009.2 1.50 PSI. Test duration manometer
(4.2.2.1.12) not less than 15

minutes. Leakage rate
shall not exceed 0.05
PSI/HR after temperature
stabilization.

COETS: Impact velocity revised per ASD/TAML letter dated 24 Aug 87.

L ARI BW: APPfOVED NY:

rry Nugent, Mechanical Engineer PALPH ZYNDA, Chief, Design Br., AFPEA

22

* lmlE



AIR FORCE PACKAGING EVALUATION ACTIVITY AFPA PROJECT WiMER

(Container Test Plan) 8S87-P-130
-CONTAER SIZIE (-L -W- -0D)(WHES --7.. WEIT -(L- ]CUBE (CU. Fr.)I QUANTIY IDATE-

inTERIOn: EXTERIOR: GIROSS: ITEM
108x28.5x3 °18 mar 88

ITER NAME MANUACTURER

AGM-65 Maverick Missile
6CNTAiE NAM CONTADER COST

CNU-445/E and CNU-447/E
PACk -ESCWRTio.

Aluminum Container

CoNDITioNm

As noted below.

TEST - REF STO/SfEC CONTAIER . STRU-SAND TEST METHOO OR TEST TITLE AND PARAMETERS
PROCEDURE NO'S

17. VIBRATION FATIGVE TEST (LIGHT MISSILE)
MIL-STD-648 Input excitation of Rigidly attach 'Tri-axial
Para 5.3.2 0.125 inch double container to accelero-
(4.2.2.1.2) amplitude or 1G, exciter. The meter,

whichever is less. use of straps Thermo-
Sweep approximately is prohibited. couples
logarithmically from 5 Test with
tn 50 Hz over 5 minutes lightest AUR
-0,+5 minutes (about 1/2 w/o GU and AS.
octave/min) for 15
minutes. Then dwell 15
minutes at the resonance
frequency. The test may
be interrupted to pre-
vent excessive tempera-
ture rise in materials.
Transmissibility shall
not exceed 5 at the
resonance frequency.

18. LEAK TEST
FED-STD-10 Pneumatic pressure with Ambient Water
Method 5009.2 1.50 PSI. Test duration manometer
(4.2.2.1.12) not less tnan 15

minutes. Leakage rate
shall not exceed 0.05
PSI/HR after temperature
stabilization.

COMMiNTS:

PREPARED BY: APPROVED BY:

Larry Nugent, Mechanical Engineer RALPH ZYNDA, Chief, Design Br., AFPEA

AFALO 4 9 1 18
23



AIR FORCE PACKAGING EVALUATION ACTIVITY AfawA P*OXCT BER

(Container Test Plan) 87-P-130

Cout"WrU SIZE: (PIC"") a (LOS a X-6)(hIT ,,SS- - C1lE (CU. FT.) QUATM DATE

INTERIOR: EXTERIOR: GROSS: ITM

108x28.5x30 18 Mar 88...... TMAHMA*CTU"RE

AGM-65 Maverick Missile

COPTAWIR NAECONTAIER COST

CNU-445/E and CNU-447/E

PACK DESCRITION

Aluminum Container

As noted below.

727 REF STO/SiPC CONTAIER iNSTRU-
AND TEST METNO0 OR TEST TITLE AND PARAMETERS ORENTATION MENTATION

No. PROCEDURE O'S

19. FREE FALL DROP TEST
(4.2.2.1.9) Band two containers Stacked two Tri-axial

together. Flat drop high and accelero-

from 18 inches. Peak banded, test meters

resultant acceleration bottom con-

shall not exceed 3OGs. tainer.
Test with
heaviest AUR.

20. I_FS
FED-STD-1O1 Pneumatic pressure with Ambient Water

Method 5009.2 1.50 PSI. Test duration manometer

(4.2.2.1.12) not less than 15
minutes. Leakage rate
shall not exceed U.05

PSI/HR after temperature
stabilization.

21. SHPERIHPOSED LAD
FED-STD-101 Condition container at Test conducted Visual

Method 5016.1 +140°F prior to test. in chamber at inspection

(4.2.2.1.8) Stack two containers +140 0 F. Stack

with additional load on two high, test
top to simulate stacking bottom con-

5 containers or 16 ft talner. Test
high, whichever is with heaviest

greater. Load equals AUR.
load on bottom container
times a factor of safety
of 2. Additional load

placed on top container
such that the total load

CouMTR:

PAED MY: APP*OVD $ r:

Larry ugent, Mechanical Engineer RALPH ZYNDA, Chief, Design Br., AFPEA

AFALO 24 PASS 10 O 18
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AIR FORCE PACKAGING EVALUATION ACTIVITY APPEA PROJECT IuME"

(Container Test Plan) 87-P-130
CONTWAER SiZE_4_ EL X z Wx) (3HES)_ - WE4if (LIsS) --1 cum ICU. FT.) TOUAKTFTY D5A T

NITERIOR: EXTERSOW. MOSS: m
l 108x28.5x30 1. Mar- 881 118Mar 88

6im- XANEMAMIPACTURER
AGM-65 Maverick Missile

CUfTADIER NAME CONTAIER COST

CNU-445/E and CNU-447/E
0-A& -DESCRIPTION

Aluminum Container

As noted below.

TEST1 RIEF $TO/SPEC CNN -8T U*
No A TEST METHOO OR TEST TITLE AND PARAMETERS CONTAPER NSTRU-

PROCEDURE NO' ORIENTATION MENTATION

is carried by the
stacking provisions.
Test duration not less
than 1 hour. There
shall be no permanent
deformation.

22. PUNURE RESISTANCE TEST
MIL-STD-1489A Impact will be made at a One impact to Visual
Method 505 point 1/2 inch above the each side and inspection
(4.2.2.1.20) enclosed forklift pocket each end of

of the container base. the container
There shall not be any base, total of
damage affecting con- four impacts.
tainer performance. Test with

heaviest AUR.

23. LEAK Th!T
FED-STD-101 Pneumatic pressure with Ambient Water
Method 5009.2 1.50 PSI. Test duration manometer
(4.2.2.1.12) not less than 15

minutes. Leakage rate
shall not exceed 0.05
PSI/HR after temperature
stabilization.

CONENTS:

PREPARED BY: APPROVED Y:

,Larry Nugent, Mechanical Engineer ALPH ZYNDA, Chief, Design 
sr., AFPzAAFALDJ P4 11 0 18
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AIR FORCE PACKAGING EVALUATION ACTIVITY rAFEA PROJECT NUMBER

(Container Test Plsn) I87-P-130

CONTAIER8SZE(LxiWI __wCNESi) !-- WEIGHT(L3S US U F UATT DATEINT9MR: EXTERIOR: GR OSS: rrT ft108x28.5x3o 18 Mar 88

EXROR GOS: AWACTURER*__

AGM-65 Maverick Missile
cONTAS.E NAM . COTANER COST

CNU-445/E and CNU-447/E
PACK DESCRIPTION

Aluminum Container
CONDITIONING

As noted below.

TEST REP $TD/SPEC CONTAINER KSTWU-NO. AND TEST IMIEHOD OR TEST TITLE AND PARAMETERS ORENTATION MENTATION
PROCEDURE NO's

24. MECHANICAL HANDLING T,±S
a. FED-STD-101 Forklift handling test. One container Visual

Method 5011.1 Lift container(s) off from one side inspection
Paragraph 6.2 ground with tines in- and one end.
(4.2.2.1.10) clined 15 degrees and Repeat with

stack restrained to two stacked
prevent sliding. Carry containers
100 ft in 23 seconds. from the side
Place two parallel 2x4s only. Test
54 inches apart in the with heaviest
path as follows: 30 ft AUR.
from the start, square
to the path; 60 ft from
the start, at a 600
angle such that the left
wheel strikes first; 90
ft from the start, at a
750 angle such that the
right wheel strikes
first. The container(s)
shall remain stable on
the tines during the
test. There shall be no
structural damage.

b. FED-STD-101 Forklift pushing test. From one side Visual
Method 5011.1 The tines should extend and one end of inspection
Paragraph 6.5 under but not support container.
(4.2.2.1.10) the container. Push on Test with

hard surface 35 ft in 85 heaviest AUR.
seconds. There shall be
no structural damage.

,PA BV: APPROVE Bv:

Larry Nu ent, Mechanical Engineer PALPH ZYNDA, Chief, Design Br., AFPEA

APALD %4 26 12 OF 18



AIR FORCE PACKAGING EVALUATION ACTIVITY APIA PROJECT NUMUER

(Container Test Plan) 87-P-130

SITERIOR: EXTERIOR GROSS: niEM
I 108X28.5x30 ____!118 Mar 88

ITEM___ J . -- IMAIACTURER
AGM-65 Maverick Missile

CONTAINER NAME CONTAINER COST

CNU-445/E and CNU-447/E
kA K DiSCaPTO - --........ .. . ..

Aluminum Container

As noted below.

TEaST RE STD4SPC I COWlAAMER UUTRU-
M--. AND TEST METHOD OR TEST TITLE AND PARAMETERS ORTATION NW "ATMN• POCEDqE MO' S

c. FED-STD-101 Forklift towing test. . From ends of iVisual
Method 5011.1 Pull by towing rings 100 container inspection
Paragraph 6.6 ft in 23 seconds. There only. Test
(4.2.2.1.10) shall be no structural with heaviest

damage. AUR.

25. HOISTING STREN4TH TEST
a. MIL-STD-648 Hoisting beam test. Test with Visual

(4.2.2.1.11) Hoist container loaded heaviest AUR. inspection
to three times the gross
weight with HLU 216/E
weapon cradle hoist beam
for five minutes. There
shall be no damage or
permanent deformation.

b. MIL-STD-648 MK-45 lifting test. Test with Visual
Paragraph 5.10 Lift container loaded to heaviest AUR. inspection
(4.2.2.1.11) three times the gross

weight with the MK-45
hand lift truck for five
minutes. There shall be
no damage or permanent
deformation.

c. MIL-STD-648 Single ring hoisting Test with Visual
Paragraph test. Hoist container heaviest AUR. inspection
5.8.5 at one lift point and
(4.2.2.1.11) leave hanging for five i

minutes. There shall be
no damage or permanent
deformation.

COMENTS:

PREARED @T: APPROVED @T:

Larry Nugent, Mechanical Engineer RALPH ZYNDA, Chief, Desiqn Dr., AFPzA

AFALD 4 27PAE1 ap 1 18



AIR FORCE PACKAGING EVALUATION ACTIVITY OM NIOJCT NEBER

(Contabser Test Plan) 87-P-130

CONTASNR SE (L x W a D)(IMIaUI WIUT (IJ) CuE C(CU. FT.) OSANTTTY DATE

I108X2S.5X30 18 Mar 88
ITEM NAM MIAFACTUMN
AGM-65 Maverick Missile

CONTAE NA. - -OT*w . COST

CNU-445/E and CNU-447/E 
IC

PACK DESCRPION
Aluminum Contaiaer

As noted below.
TEST MW STD/SPC CONTANIER USTRU-

NO. I AND TEST WTINO0 OK TEST TITLE AND PARAMTERS OUENTATlON MENTATlON
. P OC M S . .. . . . ...

d MIL-STD-648 Four ring hoisting test. Stacked two Visual
Paragraph Hoist two banded con- high and inspection
5.8.3 tainers loaded to ten banded.
(4.2.2.1.11) times the gross weight Test with

of a single container by heaviest AUR.
all lift points simul-
taneously and leave
hanging for five
minutes. There shall be
no damage or permanent
deformation.

26. LEAK TEST
FED-STD-i01 Pneumatic pressure with Ambient Water
Method 5009.2 1.50 PSI. Test duration manometer
(4.2.2.1.12) not less than 15

minutes. Leakage rate

shall not exceed 0.05
PSI/HR after temperature
stabilization.

27. COVER HANDLE PLL TEOT
(4.2.2.1.17) Apply a force of 200 lbs lAmbient Scale

on a cover handle in all
directions that service
loads are possible.
There shall be no damage
or permanent deforma-
tion.

Larry Nugent, Nechanical Engineer JRALPM ZYNDA, Chief, Design Br., AFPEA1
APALD#M4 28P 14 op 18



AIR FORCE PACKAGING EVALUATION ACTIVITY APPA PROACT NUMR
(Container Test Plan) 87-P-130

CONA~iR I L zW x (WCE UR Las) clum iC$J P QUANTITY DT
lERIOR: i EXTEROR: GROSS* ITEM 18Man 8

108x28.5x30 18NUMACTU8E

AGM-65 Maverick Missile
CONTAINR NAM CONTAWER COST

CNU-445/E and CNU-447/E __

ACK DESCRTION -

Aluminum Container

As noted below.

TISB -REF STO/SPEC COTSRUT-
NO0 AMS TEST 11ET71OD OR I TEST TITLE AD PARAMETERS ORNATO NTATO

PROCEDUREN NO'S ONI -11f TO

28. CONDUCTIVE PATH. TEST
(4.2.2.1.13.1) 'Not greater than 0.10 Ambient Ohmmeter

Ohm DC resistance from
each terminating and
breaking point from the
missile skin to an
external ground.

29. TIEDOWN STRENGTI TEST
MIL-STD-648 Tiedown attachments must Test with Load cells,
Para 4.17.4 & be compatible with heaviest AUR. Visual
5.8.4 aircraft floors (cap inspection
(4.2.2.1.11) 10,000 lbs with 20 inch

centers). There shall
be no damage to the
container. Apply the
following loads for one
minute each:

MIL-A-8421 * Forward 3 x gross wt.
Para 3.3.4 * Aft 3 x gross wt.

* Lateral 1-1/2 x gross
wt.
SDown 4-1/2 x gross
Wt.

*~Up 2 x gross wt.

COMENT *Using two 'tiedown rings.
*Using all four tiedown rings.

PIEPANID1 MY: ~APIPROVED 6*: - -

,Larry Nugent, Mechanical Engineer JRALPH ZYNDA, Chief, Design Dr., AFPZA
AFALD ON,4 PAME 15 OF 18
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AIR FORCE PACKAGING EVALUATION ACTIVITY RCT INIIE

(Container Test Pla) 87-P-130

COAiABIm U (L Xwi I WElh iTILOS) I CUICU. I. I QUANTITY DATE
ITERIOR: EXTorORr I

-.. 108x28.5x3° 18 Mar 88

ITEM NAME ItSAUFACTUlER

AGM-65 Maverick Missile
-CONTANR COST

CNU-445/E and CNU-447/E
PACE VISbiWT)OW1

Aluminum Container

As noted below.

TEST RE 368/K COTNE kTRU-
rPo AND TEST METHOD On TEST TITLE AND PARAMETERS

PROCEDURE We ORUNTATON UMErATION

30. STAND-OFF TEST
(4.2.2.1.18) 'Place load two times the Place con- Visual

cover weight on cover. tainer cover inspection
The cover shall not on a concrete
deform or deflect. With floor resting

load removed, slide on the stand-
cover on the stand-offs offs.

five feet in each of
four different direc-
tions. There shall be
no damage to the sealing
surface.

31. LEAKTES
FED-STD-101 Pneumatic pressure with Ambient Water
Method 5009.2 1.50 PSI. Test duration manometer
(4.2.2.1.12) not less than 15

minutes. Leakage rate
shall not exceed 0.05
PSI/HR after temperature
stabilization.

32. RAIN WITH WIND TEST***
MIL-STD-810 Rain at four inches per One hour with Visual
Method 506.2 hour, wind velocity 40 each side and inspection
Procedure 1 miles per hour. Test end facing

duration four hours. into the wind,
There shall be no water total of four
intrusion, hours. Test

with heaviest
AUR.

'CinNTmc~~ -Added at the request of ASD/TAML.

ILazr Naent, Nlechanical Engineer RALPH ZYNDA, Chief, Design Br.,. AFPEA
AP"0%4 PMEa 16 Cwl8

•--_ ___30



AIR FORCE PACKAGING EVALUATION ACTIVITY FPEA PROJECT MNMR

(Container Test Plan) 87-P-130
CONTAINER SIME (CXW X D) INCHES) WEIGH1T I Las) tE(C.P QUANTITY DAT

UlTERIOR: EXTERIOR: GROSS: niT
__-~ J 108x28.5x30 _j18Mr8

4 AUACTURER
AGM-65 Maverick Missile

CONTANER NAME - -CONTANER COST

CMU-445/E and Ct4U-447/E
PACK DtSCRFPT"O

Aluminum Container
CONDITIONING

As noted below.

TEST RD i STDISPC I CONTAINER NSTRUJ-
HO. AMTEST METHOO OR TEST TITLE AND PARAMETERS OETTO ETTO

33. TRANSPOPTABILIZ(~ TEST
(4.2.2.1.21) Free fall flat drop test O0ne drop on ;Visual

from a drop height of 48 the most inspection
inches. Impact shall be vulnerable I

made on a concrete sur- surface or
face. The container corner.
shall not spill its Test with
contents. heaviest AUR.

34. LEA TES
FED-STD-101 Pneumatic pressure with Ambient Water
Method 5009.2 1.50 PSI. Test duration manometer
(4.2.2.1.12) not less than 15

minutes. Leakage rate
shdll not exceed 0.05
PSI/HR after temperature
stabilization.

35. STRUCTURAL flTPITY TESi
MIL-STD-648 Pressurize container to Ambient Water
Paragraphs 3.5 PSI momentarily and manometer
5.5.2 & 5.5.3 return to ambient.
(4.2.2.1.16) Apply a vacuum of

-2.5 PSI momentarily and
return to ambient. Any
failure resutling in or
causing an unsafe condi-
tion shall be cause for
rejection. Permanent
deformation of the
container structure
sufficient to prevent

PRPARED iY: APPROVED MY: -

Larry Nugent, Mechanical Engineer iRALPH ZYNDA, Chief, Design Dr., AFPEA
AFALD X% 4 31"4 17 0' 18



AIR FORCE PACKAGING EVALUATION ACTIVITY AFWA PROJ ICY NER

(ContsMer Test Pin) I 87-P-130

CoofTAASiiR hIU(L aW a Di0-1iid _WaWNY tLW41 l -(d. FT. I TI DATE

rrW IW AW~ACTMM

AGM-65 Maverick Missile
- ... .... . ...... CONA . COST

CNU-445/E and CNU-447/E
POAdk DESC*"-_P __ON

Aluminum Container

As noted below.
TET REP $1DISPEC CWAW SRdAND TEST ME?%O OR TEST TITLE AND PRAMETERS ONTATION MENTATION

the safe removal of the
missile shall also be
cause for rejection.

36. UN DROP TEST
UN "OrAnae Drop container from a One each flat Visual
Book", height of 1.2 metera drop on the inspection
Requirement (3.94 feet), as required bottom, top,
9.7.3 for Packing Group 11. long side, and

The container shall not short side,
spill its contents. A and a corner
different container may drop. Total
be used for each drop. of 5 drops.

Test with

87. S&AL INTEGRIT
(4.2.2.1) Failure to pass a leak
(4.2.3) test shall constitute

failure of all tests
performed after the last
successful leak test
regardless of the
results or rejection
criteria of the tests.

PiWAAD by- APRO GY:

Larry Mug eI%. chnical Engineer tALPI ZYNDA, Chief, Design Br., AFPEA

AVAL & 4 " PA 18 O IS

• -. A_ m " ' /- - - -I. %' . .. . .



FORWARD4 3

LEFT SIDE | R(;11i" SIDE

i

i

A FT
Desiccant port

Humidity indicator
Pressure relief v

Figure 1. CNU-445/E and CNU-447/E corner numbering.
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CNU-445/L prototYPe

with heavy test load.

cover or CMU-44S/E. 5

011-447/Z prototype.
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Figur

CNU-447/E forward
cl amp. ol

Light missile test
load.

Flight trainer test
load.
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High tesperaturO
pendulus-mast test.

Low temperature edge
drop test.

set-up for vibration'
fatigue, test (prior
to securingj to
table).
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Cover handle pull

Single ring hoisting
test.
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Figiaza

Puncture resistance
test.

rigMure

Four ringj beisting
test.

Benied flat 4gV
test.
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Figur If

NK-45 lifting test.

MX-45 lifting

provision damage.

container angle in
rain chamber.
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UN drop test set-up.

UN drop test set-up.
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FOREWORD

This report was prepared by the Structures Test Branzb,

Structures Division, Flight 
Dynamics Laboratory, WriSht-Patter'son

Air Force Base, Ohio. It is a formal record of the testing

conducted on two Maverick 
Missile Containers. One was tested for

the Air Force Fackaging Evaluation 
Agency, and the other was

tested for the Maverick Missile Systems 
Program office.

The test program at the Structures Test Branch was directed

by 2 Lt. David J. Krer as 
Project Engineer and 

Mr. Fred 'ussong

as 1nsLiu e tstion Engineer. Technical assistance was provided

by Miss Suzanne Westfall, Mr. Rick Farmer, and Mr. Mark

Pennywitt.

Th is report haa been reviewed and is approved for

publication.

SANFORD LUSTIG

Chief, Structures Test 
Branch

Structures Division



ABSTRACT

This report describes the structural tests performed on two

Maverick Missile Containers. The objective of the test was to

verify the structural integrity of the tie-down provisions on

each contaiier. The tests proved that these provisions were

adequate.
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I. INTiODUCTION

The Air Force Pail, aging Evaluation Agency requested that a

tie-d cwn strength test be performed on two l'iverjck Missile

containers. One of the containers was their own, while tne other

was from the Maverick Missi le Syst emns Program Office. The

containers wezt of different designs, one being made of metal,

the other o fiberglass. The tie-down lcat ions were nearly

iaer. ical on the two cont1,1ners, so onl% one test fixture was

necessar5 to test both vf thto .

In accordance with MIIl-A-8421F, in tie abs nce of cearly

de irec t :i-d(,wr rccvdu:r(s, the lo ,ds w'er(. applied it an angle

4 j c d ( w t,, w (! f ru t , hr 1 z n t i I a n d r.- c a nCo u b I y 45c outward

I ,ir. ti t L vt 0 :ter sto face. The. test ,jn waf. c unducted at the

St rui L or t s Tt-st Eranch cn 1 C t tob vr I' ' 7.

II. TEST SET-UP

A. MECHANILAl.

FIgur 1, v. t Sti - 1), bhows the tebt t Ixt, rT that was built

t, apply tht. loads. Fot Parktr-Hni i1 i n 2- inch t[ydraulir_

Si nd vr , on v a t e a it u f the. tour t ie-dowv I ingfs, w 0. r con rn e c t e d

parallel to a binlglf tont cl c hannti- I an Fdis o, H>,d rhulic

load Maintainer.

FiLurt 2, Loading t iagram, shous the makinurn a pl ied load

and the oumpon u 1ts of that load ir. the lateral, forward, and down

dire-tj i ns. This figuie also thows the cistances betvetn the



tie-down ring and the base attachment of the hydraulic cylinder.

B. INSTRUMENTATION

The inetrumentation consisted of four load cells, one in

line with each hydraulic cylinder. Each load cell had a capacity

of 5000 pounds.

I1. TEST PROCEDURE

The load was increased from 0 pounds to 3374* pounds in

aLh cylinder in 10 percent nc r rents (<,f matin ur ]cad). At

each increment, the load was held for one r-nute. After the IOU

percent condition hea been applied fcr one inute, the load .Lb

r e I e a s ed.

See Figure 3, Load Seport. 3374 pounds ik the average of the

four applied loads.

IV. TEST RESULTS AND CONCLUSIONS

No failure of the tie-down rings o curred on either

container. No cracking or physical damage was noted dur ing or

after the tests.

MIL-A-8421F requires that loads applied to the tie-down

rings be based on the gross weight of the container and iss le,

Lnd the number of gm the container experiences in certain

directions. Figure 3, Load Report, shows that each of the

componentb of applied load met or exceeded those required by MIl-

A-8421F. The grcss weight used for the test was 1121 pounds.

2
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FIGURE 2
LOADING DIAGRAM

y
:1x1 container

7

T
I I,

COMPONENTS OF APPLIED LOAD (RED)
Fx = 1681 Ib

Fy = 1681 Ib

F7 -- 2378 Ib
APPLIED LOAD (PURPLE)
Fr = 3363 lb
I)ISTANCF OF: -1 ii I POINT; (HI 1; -- .......

dx J2 ill
dy ,S? il

H7- 4-6 in

... .. . . ..4 I I



FIGURE 3

LOAD REPORT

The loads in each of the four cylinders were individually

measured. The cylinders were connected to one control channel,

so the loads applied in each cylinder were nearly equal. For

clarity, the applied loads shown below are the average of the

four applied loads.

FWD AFT LAT UP
MIL-A-8421i
Requirements 3 g's 1.5 1.5 2
(Loads &pp~ied 3363 1b. 1b81 lbbl 2242
to containcr)

MIL-A-8421IF
Requirements 1681 lb. 840 840 561
(Loadb applied
per tie-down)

ApFiled load
per tie-down 1 lb. 844 844 563



A0 DEPARTMENT OF THE AIR FORCE
HEADOUARTERS ARMAMENT DIVISION (AFSCJ

EGLIN AIR FORCE BASE FLORIDA 32542-5000

........ CNU-447/E Test Report

AFPA/DSTZT

i. The following tests were sucessfully completed on the CNU-447/E
container at Eglin AFB. The data submitted below is to be incorporated
Into your final test report of the CNU-445/E and CNU-447/E.

a. 4o': Certification Drop. This test was successfully completed on 4
December 1987 with no major damage noted. The container did not spill the
contents. (see photo 1)

b. M-45 Hand Lift Truck Test. This test was successfully completed
on 4 Feburary 1988 with the following results:

(1) rest: Lift Test (static). A superimposed load of 2250 pourds was
placed on the fully lodied contalrtr. A MK-45 hand truck was used to lift
the total load off tne floor and allowed to stand for 5 mLnites. "see photo
2 )

selts: T.: was no it.formatlon to the fittings or container.
The results wre accoptaul,.

(2) lest: nmpact Test. The fl:y loaded conta Iner was placed on a
on- .nch steel pl;at-. A ,K-'7- r .j t-c' was used to raise the container 3
1nche,; rff the plat,.. Thr cornta1-, .;: rolled off of and xito the st,.-
plat-, 4 t :i.. (;:.P"Ijou

Pe:3uAts: er',.i : wan no ,eformadt'on to the conta'ner. T.e rezilts

wer acce1ptab le.

Note: Ths test was riot requIred by the t,:.;t plan. However,
this test Is specified 1n MIL- TD-64,.

c. HIfL-216 Sln. IAft Test. Ort 2 Feburary 1968 a ium.ny loaded NU-
445/E container was secured to the base of the fully loaded CNU-447/E
container. A lifting bar, made In-house, was secured to the IU/J-216 1ift
points and the two containers (gross welght 35&0 lbs) were lIfted off the
floor and allowed to hang for 5 minutes. (see photo 4)
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Results: The test results were acceptacle. There was no
deformation of the fittings or the container.

2. Please contact Guy Clark (AUIMV(N 872-3779) if you require additional
Information.

WAL IM A. CR, PhD 4 Atch
Director Pkg & Transp 1. 48" Certification Drop Photo
Dep for Armanent Equipment 2. Lift Test Photo

3. Impact Test Photo
4. HI-216 Sling Lift Test Photo
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CNU-445/E CONTAINER - DETAILED ACCELERATION RESULTS

0
HIGH TEMPERATURE ROUGH HANDLING TESTS (+140 F)

Accelerometer readings (Gs)
Impact Position Fore CG Aft

20" rotational drop Corner 4 10.4 16.0
20" rotational drop Edge 3-4 28.4 15.8 13.3
20" rotational drop Corner 2 5.5 10.0 14.4
20" rotational drop Edge 1-4 6.6 8.9 11.7
7 ft/sec pendulum-impact Edge 2-3 8.2 8.7 9.8
7 ft/sec pendulum-impact Edge 1-2 13.7 15.8 10.1

1. CG accelerometer loose when the container was opened.
2. The missile rotated to the right slightly.
3. Putty placed on the missile fins prior to the test

showed that there were small clearances between the
missile and the container, but there was no contact.

0

LOW TEMPERATURE ROUGH HANDLING TESTS (-40 F)

Accelerometer readings (Gs)
Impact Position Fore CG Aft

20" rotational drop Corner 3 ---- 13.6 20.3
20" rotational drop Corner 3 ---- 12.6 16.1

20" rotational drop Corner 1 11.3 18.1 28.1
20" rotational drop Edge 1-2 8.6 21.3

20" rotational drop Edge 2-3 15.6 15.6 18.7
7 ft/sec pendulum-impact Edge 3-4 28.1 17.6 22.6
7 ft/sec pendulum-impact Edge 1-4 13.7 14.4 12.9

1. No damage to the container or the missile test load.

VIBRATION FATIGUE TEST

Natural frequency 11.5 Hz
(input: 0.85G peak, 0.125 inch double amplitude)

Fore CG Aft

Maximum Acceleration (Gs, peak to peak) 8.0 5.7 7.6
Maximum Transmissibility 4.7 3.4 4.5

1. No damage to the container or the missile test load.
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LOW TEMPERATURE ROUGH HANDLING TEST (-40'F), LIGHT MISSILE

Impact Orientation CG Accelerometer (Gs)

20" rotational drop Corner 1 24.2
20" rotational drop Edge 1-2 28.8
20" rotational drop Corner 3 15.8
20" rotational drop Edge 1-4

20" rotational drop Edge 1-4 21.9
7 ft/sec pendulum-impact Edge 2-3 13.8
7 ft/sec pendulum-impact Edge 3-4 11.6
7 ft/sec pendulum-impact Edge 1-4 16.6
7 ft/sec pendulum-impact Edge 1-2 19.7

1. No damage to the container or the missile test load.

VIBRATION FATIGUE, LIGHT MISSILE

Natural frequency 24 Hz
(input: 1.OG peak)

CG

Maximum Acceleration (Gs, peak to peak) 7.8

Maximum Transmissibility 1.9

1. Forward silicone pad between missile and cradle off.

STACKED PENDULUM IMPACT, BANDED

Impact Orientation CG Acceierometer (Gs)

7 ft/sec pendulum-impact Edge 1-4 9.8

7 ft/sec pendulum-impact Edge 2-3 12.5
7 ft/sec pendulum-impact Edge 3-4 9.3
7 ft/sec pendulum-impact Edge 1-2 14.6

1. No damage to the container or the missile test load.

REPETITIVE SHOCK, BANDED

Input 4.3 Hz, 1.0 inch double amplitude, 0.95G peak

CG
Maximum Acceleration (Gs, peak to peak) 6.0
Maximum Transmissibility 3.2

1. No damage to container or the missil: tc:t 1z A .



BANDED FLAT DROP

Trainer missile, strapped instead of banded

Acceleration at CG (Gs)
18" flat drop 19.7

1. No damage to the container or the missile test load.


